Anthropogenic alteration of pristine environments can decimate amphibian populations. These alterations occur in various forms, ranging from complete habitat destruction to more subtle edge effects into adjacent habitat, leading to dryer conditions in neighboring habitat patches. For instance, clearcut forests yield lower amphibian abundance than continuous habitat Amphibian activity is sensitive to climatic variables such as precipitation or air temperature (e.g., Martof, 1953; Heatwole, 1961 Palis, 1997) . Because disturbed habitats are less buffered against climatic extremes than their pristine counterparts, amphibian activity may depend more strongly on climatic variables, particularly precipitation, in harsh environments such as clearcuts. Furthermore, amphibian movement patterns also may be influenced by anthropogenic disturbances (sensu Raymond and Hardy, 1991) . That is, if certain elements of the landscape (e.g., roads, clearcuts, or peat mining fields) impede or prevent dispersal, movements will be modified accordingly (i.e., the direction component will be affected). Finally, individuals occurring in disturbed habitats should be larger than those in pristine habitats, because larger individuals are more resistant than smaller ones to desiccation (Thorson, 1955; Ray, 1958; Spight, 1968) . I tested these predictions by studying amphibians in pristine bogs and in bog fragments within peat mining fields. Specifically, I investigated (1) the relationship between amphibian activity and environmental variables in bog environments, (2) the change of amphibian species composition over seasons, (3) the movement patterns (directionality) in bogs with emphasis on bog fragments, and (4) the body size of individuals in pristine and fragmented bogs.
MATERIALS AND METHODS
Study Area.-This study was conducted in southeastern New Brunswick in six fragmented and six pristine ombrotrophic bogs within the Greater Kouchibouguac Ecosystem, a 6400-km2 area including Kouchibouguac National Park and the surrounding area. Ombrotrophic bogs are Sphagnum-dominated peatlands with a pH oscillating around 4.0 and in which the nutrient and water inputs are derived solely from precipitations (Schwintzer, 1981; Gorham et al., 1984; Vitt, 1994) . Bogs undergoing peat mining are referred to herein as fragmented bogs, whereas pristine bogs are unaltered. In the fragmented bogs, I sampled the intact portion of the bog immediately adjacent to the mining operation, because mined plots are barren and subject to major interference from heavy machinery. Poisson regression models corrected for under-and overdispersion (McCullagh and Nelder, 1989; SAS Institute Inc., 1993) were used to describe amphibian activity patterns across Julian day (i.e., day of the year), as well as the influence of precipitation and maximum/minimum air temperatures. I built separate models for fragments and pristine bogs. To assess whether the activity of a given species was more strongly related to precipitation in bog fragments than in pristine bogs (i.e., comparison of two regression coefficients), I performed a onetailed t-test at ca = 0.05 based on the difference of the precipitation coefficients. I used the sum of the residual degrees of freedom of the two models as the degrees of freedom for the t-test. In addition, I used a logistic regression to assess the change in capture composition (i.e., the proportion of amphibian captures consisting of salamanders) across seasons.
Because maximum air temperature and Julian day were strongly correlated (partial correlations given bog and year class variables: r = -0.703, P < 0.001, df = 175, for pristine bogs; and r = -0.656, P < 0.001, df = 193 for fragments), I deleted maximum air temperature from the models. I included a year class variable with two levels and a bog class variable with six levels (to account for replication within bogs) in all Poisson and logistic regression models.
These models were computed with the GEN-MOD procedure (SAS Institute Inc., 1993).
Movement Orientation in Bogs.-To compare directionality of captures between bog fragments and pristine bogs, I standardized the data, since array orientation was specific in bog fragments (i.e., identical orientation relative to mined edge) while random in pristine bogs. Thus, I computed an index of variability of the captures across three directions (i.e., three sides of array), based on the difference between the maximum and minimum captures across the three sides of a given array relative to total captures at that array:
where Maxi and Min, are respectively maximum and minimum captures at array i, and Ci represents total captures at array i, to which a small constant was added to account for array sides without captures. The index varied between 1, indicating that captures at an array were all on one side (i.e., difference in orientation), and 0 indicating that captures across array sides were identical (i.e., no difference in orientation). I used this measure of orientation for overall amphibian captures, as well as for each of the three frog species.
I arcsine-transformed each proportion (i.e., index of orientation variability) obtained before entering it as a response variable in two-factor ANOVA models with year and bog type (i.e., fragment or pristine bog) as fixed effects (Zar, 1984) . I weighted the analysis by adjusting degrees of freedom, so each observation (i.e., index at each array) only made a contribution of 0.25 (4 arrays/bog) to the model giving each bog a total of 1 degree of freedom (Desrochers, 1992; Legendre, 1993) . This method of scaling degrees of freedom allowed me to use all the information while maintaining statistical independence since each group of four arrays totaled one degree of freedom. However, this scaling of degrees of freedom modifies the error degrees of freedom, which makes all F-tests more conservative (Desrochers, 1992).
Movement Orientation Relative to Mining.-As arrays within bog fragments had an identical orientation relative to the mined edge, I analyzed movement patterns at each of these arrays across three directions. I used Poisson regressions corrected for overdispersion (McCullagh and Nelder, 1989) with captures (i.e., total amphibian captures and captures of each of the three ranids) as the response variable against class variables year (two levels), bog (six levels, one for each bog), mining proximity (four levels, one for each distance) and direction (three levels, one for each side of the arrays). To account for variation in sampling intensity across years, an offset variable was included in the models (McCullagh and Nelder, 1989; Agresti, 1996; Lindsey, 1997). Offset variables help deal with Poisson (discrete) data occurring as rates, such as events over time (here captures over trapnights; Agresti, 1996). I used the GENMOD procedure to compute these models (SAS Institute Inc., 1993).
Snout-Vent Length.-Snout-vent length of R. clamitans, R. pipiens, and R. sylvatica was compared between pristine bogs and fragments, with means computed for each bog. Snout-vent lengths were then log-transformed [i.e., log(SVL+1)] to homogenize variances and entered in two-factor ANOVA models with year and bog type as fixed effects (Zar, 1984) . Because there were differences in precision of estimates across sites (i.e., captures varied among bogs), I weighted each mean with the number of individuals used to compute it.
RESULTS
Activity.-Amphibian activity (total captures, and captures for each of the three ranids) across the summer somewhat followed a monotonic curve, peaking in late August (Table 1, Fig. 1) . Julian day and Julian day-squared were generally efficient predictors of activity in multivariate Poisson regressions (Table 1) . Climatic variables generally explained more of the variation in activity in fragments than in pristine bogs (Table 1) . Wood frog activity was significantly more dependent on precipitation in fragments than in pristine bogs (t = 3.58, df = 376, P < 0.001). However, the same trend did not occur for green frogs (t = -0.210, df = 376, P = 0.417) and leopard frogs (t = 0.522, df = 344, P = 0.301). Although close to significance, the dependence of amphibian activity (total amphibian captures) on precipitation was not greater in fragments than in pristine bogs (t = 1.404, df = 376, P = 0.08).
Amphibian captures consisted almost exclusively of ranids in the late spring and early summer and shifted to salamanders in September and October in both pristine bogs and fragments (Table 2, Fig. 2) . Precipitation was not a good predictor of the change in amphibian captures (proportion of amphibian captures consisting of salamanders) in either bog type, whereas minimum air temperature was positively related to the ranid-salamander shift in fragments (Table 2 ). Julian day was by far the best predictor of the change in amphibian captures (Table 2) (Table 3) . However, the orientation of total amphibian captures differed between years (interaction between year and orientation, Table 3 ). In terms of individual taxa, both R. clamitans and R. sylvatica captured at arrays responded to orientation and proximity to mined edges (Table  3) 
DISCUSSION
Activity.-The seasonal increase of amphibian captures in bogs, peaking in August, strongly suggests amphibian movements to bogs from other wetlands (i.e., breeding sites) following adult spring breeding migrations and juvenile dispersal after metamorphosis. This trend is consistent with other reports of amphibians migrating to bogs during the summer months (Bellis, 1959 (Bellis, , 1962 Schroeder, 1976) . Total amphibian captures within pristine bogs increased with forest proximity, further suggesting dispersal from other habitats during dryer periods (Mazerolle, 1999) . These results support the hypothesis that bog habitats, despite their acidity, can serve as summering areas for amphibians (Mazerolle, 1999) .
Climatic variables, either precipitation or minimum air temperature, were generally good predictors of amphibian (total amphibian captures), leopard frog, wood frog, and green frog activity. This is consistent with results from previous studies of amphibian activity at breeding sites and upland habitats (e.g., Martof, 1953 Precipitation usually explained more of the variation in amphibian activity in fragments than in pristine bogs, presumably because amphibians require rainfall to move and forage across disturbed environments with low humidity, such as mined plots. The activity of wood frogs was paticularly affected in fragments, with a stronger dependence on precipitation than in pristine bogs. Similarly, deMaynadier and Hunter (1998) found that rainfall explained salamander activity in clearcuts and plantations slightly better than in control stands. Barren peat surfaces are saturated with water following early spring or late fall precipitation (pers. obs.) and cannot be mined under these conditions. However, the peak in amphibian activity in both pristine and fragmented bogs coincides with the peak of the peat mining season (July-August). At this period, the continuous mechanical activity on mined plots paired with There is a proportional shift in amphibian captures from ranids to salamanders across the season. However, it is uncertain whether this results from an early migration of anurans to hibemacula within or outside bogs, or from salamander movements to bogs later in the year (September-October). Bogs may provide suitable hibernacula for some amphibian species (Kams, 1992 Wood frogs, the only species to respond to bog type effects, are smaller at metamorphosis than green frogs and leopard frogs (Wright and Wright, 1949; Pough and Kamel, 1984; Berven, 1990) . One possible explanation for the lack of a consistent size effect for green frogs and leopard frogs is the presence of a threshold effect. Most individuals of these two species may exceed the minimum size necessary to survive at the edges of bog fragments and in the actual mining field.
The results of the present study indicate that peat mining influences amphibian activity, movement patterns and size in bog fragments. Amphibian activity patterns across the season in pristine bogs were similar to those in bog fragments, but climatic variables became apparently more important in the latter. Wood frogs were particularly affected, as their activity was more dependent on precipitation in bog fragments than in pristine bogs. Furthermore, wood frogs in pristine bogs were smaller than those in bog fragments. The orientation of their movements was also altered near edges, with nonrandom orientation relative to mined edges. It is unlikely that peat mining impacts on amphibians are restricted to edge effects per se, but it is presently unknown whether amphibians actually venture onto barren peat within mined peat fields or avoid them altogether. The effects of trenches are also of concern in mined peat bogs, which efficiently lower the water 
